Phytophotodermatitis has recently spread in Japan on the hands and arms of workers in farms producing celery. Several studies have reported the phytophotodermatitis in celery farmers.1 >2) and the mass spectra of the purified compounds with those of authentic samples.9'10) The contents of these furocoumarins in healthy and soft-rot diseased celery were measured by gas chromatography (GLC), after chromatographic separation of the components in the extract on thin-layer plates. The weight percentage compositions were calculated from the value with correction factors obtained from the chromatograms retention times (tR 9.0min) on GLC, they were separated by TLC. Each peak was identified by using the relative retention times and by GC-MS data. These results are presented in Table I .
The total amounts of the four furocoumarins were found to be 1.0^g/g and 9.5//g/g in fresh healthy celery and in soft-rot diseased celery, respectively. The amounts of psoralen (1) and xanthotoxin (3) were only trace or undetectable in the healthy celery. In the soft-rot celery, psoralen (1) and xanthotoxin were present in 0.5 fig/g and 3.3 pg/g, respectively. Although trimethylpsoralen (4,5',8-trimethylpsoralen, 5) has been found as a highly photoactive material in pink-rot diseased celery,3) we could not detect it in either the healthy or soft-rot diseased celery.
These results indicate that the soft-rot diseased celery contained remarkably high levels of all of the furocoumarin components, although these furocoumarin levels are lower than those observed with pink-rot diseased celery.3'5) Anerythema resulted whenrabbit skin was in contact with 0.1 /ig/sq. in. of psoralen (1) and 1.5/ig/sq.
in. of xanthotoxin (3).4) Therefore, the furocoumarins in soft-rot diseased celery maybe the cause of the phytophotodermatitis of celery-producing farmers in Japan.
Experimental
MSspectra were obtained with a Shimadzu GCMS-7000 spectrometer, and^-NMRspectra were recorded on a Bruker AC-250 instrument, using TMSas the internal standard.
Plant materials. The healthy and diseased (soft-rot infection of Erwinia carotovora) celery samples were collected in Nagano prefecture in August (1987).
Isolation offurocoumarinsfrom soft-rot celery. The softrot infected celery (750 g offresh weight) was homogenized and extracted with EtOH (1 1). The extract was concentrated in vacuo to afford 10g of a syrup, which was added to water (100ml) and CHC13 (100ml). After the organic layer had been separated, the CHC13 layer was washed with 3% NaHCO3and then with 2n-HC1. The neutral layer was dried over anhydrous Na2SO4, and concentrated in vacuo to yield 4g of a yellow paste. This The healthy and diseased celery stalks (lOOg) were homogenized in 500 ml of water, respectively, and extracted with EtOAc (3x500ml). The combined EtOAc extracts were dried over anhydrous Na2SO4, and concentrated in vacuo to afford a paste, which was chromatographed on silica gel by eluting with benzene-ethyl acetate solvent system to give the 10: 1 benzene-ethyl acetate fraction. This fraction waschromatographedon a silica gel plate (20 x 20 cm), developing twice with CHC13. Bands on the developed plates corresponding to two mixtures, psoralen (Rf OAl) and bergapten CR/ 0.42), and xanthotoxin (Rf 0.34) and isopimpinellin (Rf 0.36), as visualized under UVlight, were separated and eluted with ethyl acetate to give two mixtures of a white solid. These respective mixtures were subjected to GLC for a quantitative analysis.
